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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multiplex 
device which can supply packet data synchronized with 
plural different frequencies with simple constitution. 
SOLUTION: A multiplex part 40 multiplexing packet data 
and correcting time information on packet data 
accompanied by multiplex, a buffer 61 for writing and 
accumulating packet data and reading it synchronized 
with the frequency different from that at the time of 
writing packet data and a buffer controller 62 controlling 
time from the writing of packet data to the reading of it 
to be constant are provided. Thus, the multiplex device 
31 which can supply packet data synchronized with the 
plural different frequencies is provided with simple 
circuit configuration. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] this invention is explained in order of the following. 

[0002] The technical field Prior art to which invention belongs (drawing 7 - drawing 13 ) 

The gestalt of implementation of technical-problem The -means for- solving- a- technical-problem invention which 
invention tends to solve (drawing 1 - drawing 6 ) 
Effect-of the-invention [0003] 

[The technical field to which invention belongs] this invention is applied to the multiplexing equipment and the 
multiplexing method of a digital broadcast system, concerning multiplexing equipment and the multiplexing method, 
and is suitable. 
[0004] 

[Description of the Prior Art] It is MPEG 2 (MovingPicture Experts Group Phase 2) as the compression coding 
method of recent-years and image data and voice data. There is a method called. Therefore it is standardized by 
engines, such as ITU-T (International Telecommunication Union-Telecommunication Standerdization 
Sectorlnternational Telecommunication Union telecommunication standardization section), (for example, advice, 
H.222,0, etc.), and the compression coding method by this MPEG 2 carries out compression coding of image data and 
the voice data, and it is standardized in order to carry out multiplexing processing and to accumulate and transmit 
this. 

[0005] By the compression coding method by this MPEG 2, the data format (this is hereafter called PS data format) 
which considers as the data format which carries out multiplexing processing of the image data and voice data which 
carried out compression coding, and is called program stream (PS -Program Stream), and the data format (this is 
hereafter called TS data format) called transport stream (TS:Transport Stream) are actually specified. Incidentally, 
PS data format is applied when accumulating the image data and voice data by which multiplexing processing was 
carried out to a predetermined digital accumulation medium, and TS data format is applied when transmitting 
multiplex image data and voice data. 

[0006] For example, by TS data format, the image data and voice data by which compression coding was carried out 
turn a packet (this is hereafter called TS (Transport Stream) packet) for every predetermined unit, respectively, and 
it is specified that it forms TS packet train (the so-called transport stream) here by carrying out Time Division 
Multiplexing of each TS packet obtained as a result. In addition, TS packet consists of a header unit and data 
division, a synchronous byte, a packet identifier, and other various packet control data are stored in a header unit, 
and the image data or voice data by which compression coding was carried out is stored in data division. Incidentally, 



a synchronous byte is data in which the start of TS packet is shown, and a packet identifier is data in which the 
content of the information stored in TS packet is shown. 

[0007] By the way, compression coding of image data and the voice data is carried out using the compression coding 
method by MPEG 2 which was mentioned above, multiplexing processing is carried out and the digital broadcast 
system which broadcasts this using a ground wave, a satellite wave, or a cable is considered in recent years. By such 
digital broadcast system, it is thought by TS-packet-izing and carrying out multiplexing processing, as the image 
data and voice data which carried out compression coding were mentioned above, respectively that two or more 
television programs by one circuit can be broadcast. 

[0008] Namely, this digital broadcast system is actually applied to digital television broadcast of DVB (Digital Video 
Broadcasting) etc. For example, since about about 20 to 30 transponder is carried in the usual broadcasting satellite 
and it has the band which is a per [ transponder [Mbps] ] more than 30 [ about ] grade when a broadcasting satellite 
is used as a transmission medium If it assumes that the band about per [ 4 ] television program [Mbps] is used while 
one transponder assumes that it has the band which is 36 [Mbps] grades Per transponder 36 / 4= 9 It is thought that 
nine television programs can be simultaneously broadcast as therefore expressing. This is called many 
channelization (or multiplexing). 

[0009] By the way, in this digital broadcast system, a hour entry (this is hereafter called PGR (Program Clock 
Reference)) when the TS packet data concerned are formed in the head section of TS packet data in a transmitting 
side is stored, and it is made as [ reproduce / correctly / image data and voice data ] by synchronizing the phase of the 
clock of a receiving side of operation with the phase of the clock of a transmitting side of operation based on this PGR. 
In addition, PGR is not stored in all TS packet data, but is stored in them for every predetermined TS packet data 
which can maintain exact reproduction of image data and voice data in a receiving side. Incidentally, PGR is stored 
for every TS packet data in which the initial data for one &ame of image data or voice data were stored. 
[0010] 

[Problem(s) to be Solved by the Invention] Drawing 7 is what shows the example of 1 composition of such a digital 
broadcast system 5. first in a sending set 6 In the coding equipments 8A-8N which correspond the predetermined 
data (for example, image data Dl A-DIN, voice data D2 A-D2N, and program information data D3 A-D3N) 
corresponding to the television program supplied from each data output sections 7A-7N, respectively, respectively 
While carrying out compression coding, the image data, voice data, and program information data which were 
obtained by doing in this way and by which compression coding was carried out are formed into TS packet for every 
predetermined block one by one, TS packet data D4 A-D4N is formed, and it is made as [ supply / one by one / this / to 
multiplexing equipment 9 ]. 

[0011] Of operation clock GLKl A-GLKIN is supplied from the clock generation circuits lOA-lON which correspond, 
respectively, and each coding equipments 8A-8N perform processing of compression coding, the formation of TS 
packet, etc. to the timing which is this of operation clock GLKl A-GLKlN here. 

[0012] Moreover, each clock generation circuits lOA lON supply of operation clock GLKl A-GLKlN also to the PGR 
generating circuits IIA-IIN which correspond, respectively, count each PGR generating circuits IIA IIN one by one 
synchronizing with of operation clock GLKl A GLKIN which corresponds, respectively, and supply this counted 
value data to the coding equipments 8A-8N which correspond as counted value data D5 A-D5N, respectively. 
[0013] As shown in drawing 8 in this way, in case each coding equipments 8A-8N form two or more TS packet data 
D4 A-D4Ns, respectively, they store the counted value when forming these, respectively in predetermined TS packet 



data TS1TS3 for PGR storing as PGR. In addition, each coding equipments 8A-8N are between each TS packet data 
TS [ TS1-] 3 0. Namely, between TS packet data TSl and TS packet data TS2, Or so that the time interval (number 
of counts) in which PGR between TS packet data TS2 and TS packet data TS3 is stored may be made in agreement 
with the time interval which supplies each [ these ] TS packet data TS1-TS3 It carries out and each TS packet data 
D4 A-D4N is supplied to multiplexing equipment 9, respectively. 

[0014] In this way, by multiplexing each TS packet data D4 A-D4N (TS packet data with which PGR was stored 
being included) inputted from each coding equipments 8A-8N, respectively, multiplexing equipment 9 forms the 
transport stream D7, and supplies it to a sending circuit 12. A sending circuit 12 changes the transport stream D7 
into the sending signal SI of a predetermined format, and is transmitted. 

[0015] On the other hand, with a receiving set 15, after receiving a sending signal SI in a receiving circuit 16 and 
changing into the transport stream D7, each selection circuitries 17A-17N in which this was prepared corresponding 
to each data output sections 7A-7N of a sending set 6 are supplied. Each selection circuitries 17A-17N choose from 
the transport stream D7 each TS packet data D4 A-D4N which corresponds, respectively, and supply this to 
corresponding extraction circuits 18A-18N and decryption equipments 19A-19N. 

[0016] every to which the extraction circuits 18A-18N correspond, respectively - every in which PGR was stored 
from TS packet data D4 A-D4N - TS packet data D4 A-D4N is sorted out, the PGR concerned is extracted, and this 
is supplied to the phase -synchronous-loop circuits (this is called below PLL (Phase Locked Loop) circuit) 20A-20N 
which correspond as PGR data D8 A-D8N, respectively 

[0017] The PLL circuits 20A-20N generate of operation clock GLK2 A-GLK2N which synchronized with of operation 
clock GLKl A CLKIN supplied from the clock generation circuits lOA-lON in a sending set 6 using each PGR data 
D8 A-D8N which corresponds, respectively, and supply it to each decryption equipments 19A-19N which correspond, 
respectively. 

[0018] With a receiving set 15, each TS packet data D4 A-D4N which corresponds in the double sign-ized circuits 
19A-19N, respectively in this way It decrypts one by one to the timing of of operation clock GLK2 A-CLK2N which 
synchronized with of operation clock GLKl A GLKIN in the coding equipments 8A-8N of a sending set 6. Thus, it is 
made as [ reproduce / image data Dl A-DIN, voice data D2 A-D2N, and program information data D3 A-D3N which 
was obtained and which was decrypted ]. 

[0019] By the way, intermediary **** [ as ] multiplexed by reading each one TS packet data D4 A-D4N of every to 
which multiplexing equipment 9 is supplied from each coding equipments 8A-8N, respectively in predetermined 
order one by one in the digital broadcast system 5 of such composition. 

[0020] that is, it is shown in drawing 9 - as - multiplexing equipment 9 " for example, the 1' the case where the 
image data corresponding to the 5th television program GH1-GH5 etc. are multiplexed, respectively - the 1- it 
consists of the input sections 27A-27E and the one multiplexing section 28 corresponding to the 5th television 
program CH1-GH5 With multiplexing equipment 9, TS packet data D15A corresponding to the 1st television 
program GHl reaches input section 27A by this to the timing (for example, timing counted value indicates "n" to be) 
in which PGR was stored, for example. Moreover, it is supplied so that TS packet data D15B corresponding to the 
5th television program GH5 may reach input section 27E to the timing (timing counted value indicates "n+1" to be) 
by which PGR was stored in this. It is supplied so that TS packet data D15G corresponding to the 2nd television 
program GH2 may furthermore also reach input section 27B to the timing (timing counted value indicates "n+2" to 
be) by which PGR was stored in this. It is made as [ carry out / multiplexing processing ] by reading each TS packet 



data D15 A-D15C into the multiplexing section 28 one by one in this way in the turn which reached each input 
sections 27A-27E. 

[0021] As shown in drawing 10 , however, with multiplexing equipment 9 For example, if each TS packet data D15B 
and D15C reach the input sections 27E and 27B, respectively while reading TS packet data D15A in the 
multiplexing section 28 This TS packet data D15B and D15C will be made to stand by in the corresponding input 
sections 27E and 27B, respectively, and delay will produce them in this way at the supply time of each TS packet 
dataDlSB and DISC. 

[0022] The time interval to which each [ these ] TS packet data D15 B-D15D is supplied increases to the number of 
counts between each TS packet data D15 B-D15D, and it becomes impossible that is, to express by the number of 
counts which is the time interval the time interval concerned is indicated to be between PCR(s). 
[0023] Therefore, of operation clock CLKl A-CLKIN of a sending set 6 and of operation clock CLK2 A-CLK2N of a 
receiving set 15 stop synchronizing, and it is hard coming to reproduce image data, voice data, and program 
information data in this way in the digital broadcast system 5 as shown in drawing 7 correctly in a receiving set 15. 
[0024] For this reason, in the multiplexing equipment 9 shown in drawing 7 , each TS packet data D15 A-D15D 
detects a standby state and ****** time, and the PGR correction circuit which corrects PGR of each TS packet data 
D15 A-D15D based on this time is needed. 

[0025] By the way, DVB-ASI (Digital Video Broadcasting-AsynchronouseSerial Interface) and two kinds of 
DVB-Paralell (Digital Video Broadcasting Paralell) are mainly used for TS packet interface which is the 
specification which sends out a present TS packet. DVB*ASI is a serial transmission, and as shown in drawing 11, it 
transmits TS packet on the frequency of 27 [MHz]. The interval between packets is specified as at least two or more 
clocks. DVB-Paralell is parallel transmission and is shown in drawing 12 - as It is the frequency below 13.5 [MHz] 
and TS packet is transmitted continuously. 

[0026] DVB-ASI and DVB-Paralell are ****** with the advantage as shown below, and demerit, respectively. Since 
the cable which can lengthen distance which can be transmitted and uses it compared with DVB-Paralell can also 
use a coaxial cable because of a serial transmission, DVB-ASI is excellent in the handling which faces installation. 
On the other hand, although the distance of DVB-Paralell which can be transmitted is short compared with 
DVB-ASI because of parallel transmission and the cable to be used also uses a thick thing compared with DVB'ASI, 
the design of a circuit becomes easy in order that synchronizing firequency may operate on low fi-equency compared 
with DVB-ASI below 13.5 [MHz]. 

[0027] Thus, since DVB-ASI and DVB Paralell have the advantage and demerit, respectively, they are used by both, 
being intermingled, and the multiplexing equipment used at a broadcasting station etc. needs to be equipped with 
two, DVB-ASI and DVB-ParaleU. 

[0028] Since synchronizing frequency differs, as for DVB ASI and DVB-Paralell, the multiplexing section of 
respectively exclusive use in the multiplexing section for DVB-ASI and the multiplexing section for DVB-Paralell is 
needed here. For this reason, the fault that the circuit scale of the multiplexing section serves as double precision, 
and circuitry becomes complicated when it is going to have two interfaces, DVB-ASI and DVB-Paralell, in 
multiplexing equipment 9, as shown in drawing 13 is ******. 

[0029] this invention was made in consideration of the above point, and tends to propose the multiplexing equipment 
which can supply TS packet data which synchronized with the firequency from which plurality differs with simple 
composition. 



[0030] 

[Means for Solving the Problem] Packet data can be supplied on two different frequency by detecting the processing 
time which multiplexing processing of packet data in which the hour entry was stored at least took in this invention, 
in order to solve this technical problem, correcting the hour entry of the packet data which correspond based on this 
processing time, writing in and accumulating packet data subsequently, and having made it read synchronizing with 
different frequency from the time of writing in after fixed time. 
[0031] 

[Embodiments of the Invention] About a drawing, the gestalt of 1 operation of this invention is explained in full 
detail below. In drawing 1 which attaches and shows the same sign to a corresponding point with drawing 7 , 30 is 
constituted like the digital broadcast system 5 which shows a digital broadcast system as a whole, and is shown in 
drawing 7 except for the composition of multiplexing equipment 31. 

[0032] A sending set 6 In the coding equipments 8A-8N which correspond the predetermined data (for example, 
image data Dl A-DIN, voice data D2 A'D2N, and program information data D3 A-D3N) corresponding to the 
television program supplied from each data output sections 7A-7N, respectively, respectively While carrying out 
compression coding, the image data, voice data, and program information data which were obtained by doing in this 
way and by which compression coding was carried out are formed into TS packet for every predetermined block one 
by one, TS packet data D4 A-D4N is formed, and it is made as [ supply / one by one / this / to multiplexing equipment 
31]. 

[0033] Of operation clock CLKl A-CLKIN is supplied from the clock generation circuits lOA-lON which correspond, 
respectively, and each coding equipments 8A-8N perform processing of compression coding, the formation of TS 
packet, etc. to the timing which is this of operation clock CLKl A-CLKlN here. 

[0034] Moreover, each clock generation circuits lOA-lON supply of operation clock CLKl A-CLKlN also to the PCR 
generating circuits llA-llN which correspond, respectively, count each PCR generating circuits IIA'IIN one by one 
synchronizing with of operation clock CLKl A-CLKlN which corresponds, respectively, and supply this counted 
value data to the coding equipments 8A-8N which correspond as counted value data D5 A-D5N, respectively. 
[0035] As shown in drawing 1 in this way, in case each coding equipments 8A-8N form two or more TS packet data 
D4 A-D4Ns, respectively, they store the counted value when forming these, respectively in predetermined TS packet 
data TS1-TS3 for PCR storing as PCR. In addition, each coding equipments 8A-8N are between each TS packet data 
TS [ TS1-] 3 0. Namely, between TS packet data TSl and TS packet data TS2, Or so that the time interval (number 
of counts) in which PCR between TS packet data TS2 and TS packet data TS3 is stored may be made in agreement 
with the time interval which supplies each [ these ] TS packet data TS1-TS3 It carries out and each TS packet data 
D4 A-D4N is supplied to multiplexing equipment 31, respectively. 

[0036] In drawing 2 which attaches and shows the same sign to a corresponding point with drawing 13 , 31 shows 
multiplexing equipment as a whole, and two or more input sections 32A-32N which become with composition 
similarly are connected to the multiplexing section 40. The multiplexing section 40 is connected to a sending circuit 
12 ( drawing 1 ) via two interfaces, the DVB ASI interface (following DVB ASI) which goes via the parallel serial 
transducer 60, and the DVB Parallel interface (following DVB-ParalelD which does not go via the parallel serial 
transducer 60. The parallel clock CLKp is supplied to the multiplexing section 40 from the parallel clock generation 
circuit 63, and the multiplexing section 40 is operating synchronizing with the parallel clock CLKp concerned. 
[0037] Drawing 3 is the detailed block diagram of multiplexing equipment 31. TS packet data D4 A-D4N is supplied 



to the input sections 32A-32N which correspond from the coding equipments 8A-8N. respectively. TS packet data 
D4A supplied to input section 32A is supplied to packet discrimination decision circuit 34A and time stump addition 
circuit 35A, Packet discrimination decision circuit 34A supplies a timing signal SIO to time stump addition circuit 
35A, when the tail end of each TS packet data D4A is discriminated and the tail end concerned reaches input section 
32A. 

[0038] The time stump generating circuit 41 is estabhshed in the multiplexing section 40 here, and the serial clock 
CLKs which the serial clock generation circuit 10 generates is supplied to the time stump generating circuit 41 
concerned. The time stump generating circuit 41 performs count operation synchronizing with the serial clock CLKs, 
and supplies it to time stump addition circuit 35A by using counted value as the counted value data D30. 
[0039] After time stump addition circuit 35 A adds the counted value at the time of the TS packet data D4A 
concerned reaching input section 32A to the tail end of TS packet data D4A which arrived one by one based on the 
timing signal 810 as the 1st time stump TM 1, it is supplied to it as TS packet data D31A at memory 42A. This 1st 
time stump TM 1 means the time when multiplexing equipment 31 started multiplexing processing of TS packet 
data D4A. 

[0040] Memory 42A is supplied to the read out circuit 43 of the multiplexing section 40 by making this storing 
information into the storing signal Sll while it stores each inputted TS packet data D31Aone by one. 
[0041] If the storing information on TS packet data D31Ain memory 42Ais distinguished based on the storing signal 
Sll and the amount of storing of the TS packet data D31A concerned reaches the specified quantity, the read-out 
circuit 43 will be read to the memory 42A concerned, and will supply a signal S12. 

[0042] The memory 42 which received the read-out signal S 12 reads TS packet data D31A stored in the interior, and 
supplies it to the time stump discrimination decision circuit 44, the PGR discrimination decision circuit 45, and the 
PGR correction circuit 46 which were established in the multiplexing section 40, respectively. 

[0043] The time stump discrimination decision circuit 44 discriminates the 1st time stump TM 1 added to TS packet 
data D31A, and suppUes it to an arithmetic circuit 51 by making this into the 1st time stump data D35. 
[0044] The counted value data D30 are always supplied to the arithmetic circuit 51 fi-om the time stump generating 
circuit 41, and the counted value at the time of the 1st time stump data D35 arriving is incorporated as the 2nd time 
stump TM 2. This 2nd time stump TM 2 means the time when TS packet data D4A ended multiplexing processing in 
multiplexing equipment 31. Therefore, an arithmetic circuit 51 computes the processing time T which is the time 
which multiplexing processing of TS packet data D4A took to multiplexing equipment 31 from the 2nd time stump 
TM 2 by reaching 1st time stump TMl, and sends it out to the PGR correction circuit 46 by using the processing time 
T concerned as the processing-time data D36. 

[0045] The PGR discrimination decision circuit 45 discriminates the existence of PGR in each TS packet data D31A. 
When PGR is stored in the TS packet data D31A concerned, correction processing operation of PGR is performed in 
the PGR correction circuit 46. When PGR is not stored in the TS packet data concerned, the control signal S 20 of a 
content which stops correction processing operation of PGR in the PGR correction circuit 46 is sent out to the PGR 
correction circuit 46. 

[0046] By this, the PGR correction circuit 46 performs the PGR corrective action, when PGR is stored in TS packet 
data D31A inputted fi:om memory 42A. From PGR and the processing-time data D36 which are contained in the TS 
packet data D31A concerned The correction PGR which is PGR which added the time which multiplexing processing 
took to PGR calculated at the time of coding is computed. After storing the correction PGR concerned in the 



predetermined position where it was stored in PGR of TS packet data D31A, the time stump removal circuit 50 is 
supplied using the TS packet data D31A concerned as correction TS packet data D40A. Moreover, the time stump 
removal circuit 50 is supplied, using [ when PGR is not stored in TS packet data D31A inputted from memory 42A, 
stop the PGR corrective action, and ] the TS packet data D31A concerned as correction TS packet data D40A as it is, 
[0047] The time stump removal circuit 50 supplies this to the parallel-serial transducer 60 via DVB-Paralell as 
parallel TS packet data D45A again at a sending circuit 12 ( drawing 1 ), after removing the 1st time stump TM 1 
from correction TS packet data D40A. 

[0048] PGR is the value of the counter which uses the serial clock GLKs as a clock here. Moreover, the multiplexing 
section 40 is operating synchronizing with the parallel clock CLKp, and parallel TS packet data D45A also 
synchronizes with the parallel clock GLKp, However, it does not restrict that the serial clock GLKs and the parallel 
clock GLKp synchronize, but frequency also differs. For this reason, as shown in drawing 4 , the error of one or less 
clock is produced on the serial clock GLKs between the correction PGR timing tpc (n) which one certain correction 
PGR shows, and the parallel PGR timing tpp (n) of PGR-p (n) which is PGR of parallel TS packet data D45A 
corresponding to this. This error is called PGR correction error Tpce. 

[0049] However, by the specification of DVB, since this error is made into the inside of tolerance if it is less than 13 
clocks, this PGR correction error Tpce does not pose a problem practically. For this reason, it can consider as the 
parallel PGR timing tpp (n) using the correction PGR timing tpc (n). Therefore, the value of the correction PGR 
corrected in the PGR correction circuit 46 can be used as PGR (PGR-p (n)) of parallel TS packet data D45A. 
[0050] In this way, the multiplexing section 40 corrects the PGR concerned of TS packet data D31A in which PGR 
was stored based on the processing time of multiplexing processing, and is made as [ make / in agreement / the time 
interval which supplies each parallel TS packet data D45A in which the correction PGR concerned was stored, and 
the difference of the number of counts during the correction PGR concerned ]. 

[0051] Incidentally in this multiplexing section 40, by reading from the each input sections [ 32A-32N ] memory 
42A-42N which corresponds, respectively, and supplying the storing signal Sll to a circuit 43 every [ in / each 
memory 42A-42N / in the read out circuit 43 ] a TS packet data D31A-31N storing situation - distinguishing -- 
every, if the TS packet data D31A-31N amount of storing reaches the specified quantity Based on the turn of 
read-out of each memory 42A-42N set up beforehand, it reads to each memory 42A-42N one by one, and a signal S12 
is supplied, thereby ■- the multiplexing section 40 the read-out circuit 43 -- every " reading one [ at a time ] TS 
packet data D31A-31N one by one " every - it is made as [ carry out / multiplexing processing of the TS packet data 
D31A-31N] 

[0052] Parallel TS packet data D45A sent out to the parallel- serial transducer 60 is supplied to a buffer 61 and the 
buffer controller 62. If the buffer controller 62 supervises parallel TS packet data D45A and supply of the parallel TS 
packet data D45A concerned is checked, it sends out the read/write signal S21 to a buffer 61, and directs the writing 
of parallel TS packet data D45A to a buffer 61. The buffer 61 which received the read/write signal S21 starts the 
writing of parallel TS packet data D45A, and accumulates the parallel TS packet data D45A concerned to the 
interior. 

[0053] Furthermore, the buffer controller 62 continues the surveillance of parallel TS packet data D45A, if it checks 
that the buffer 61 has completed the writing of one packet of the TS packet data D45A concerned, the read/write 
signal S21 is sent out to a buffer 61, and read-out of parallel TS packet data D45A accumulated to the buffer 61 is 
directed. A buffer 61 synchronizes TS packet data D45A with the serial clock GLKs, and is sent out to a sending 



circuit 12 ( drawing 1 ) via DVB ASI as serial TS packet data D50A. 

[0054] Drawing 5 is the timing chart showing the writing and read-out operation of a buffer 61, and if write-in 
operation W will be performed synchronizing with the parallel clock CLKp if parallel TS packet data D45A arrives, 
and the writing of one packet of the parallel TS packet data D45A concerned is completed, the buffer 61 performed 
read-out operation R immediately synchronizing with the serial clock CLKs, and has sent it out as serial TS packet 
data D50A. 

[0055] Here, delay arises between the correction PGR timing tpc (n) which one certain correction PGR shows, and 
the serial PGR timing tps (n) of PCR-s (n) which is PGR of serial TS packet data D50A corresponding to this. This 
delay is called conversion delay td. As shown in drawing 6 , the conversion delay td is overdue with delay tda, is 
divided into tdb and considered. 

[0056] Delay tda is equivalent to the time to the parallel tail end timing tep (n) which hits the tail end of a 
corresponding parallel TS packet from the correction PGR timing tpc (n). Furthermore, delay tda is divided into the 
parallel PGR timing tpp (n) - the parallel tail end timing tep (n) between the correction PGR timing tpc (n) - the 
parallel PGR timing tpp (n), and is considered. It is PGR correction error Tpce shown by drawing 4 between tpc (n) - 
tpp (n), and it can be practically disregarded on a serial clock because of one or less clock. Between tpp (n) • tep (n), it 
is the time to the tail end of the parallel TS packet which contains the PGR packet concerned from the head of a PGR 
packet, and it is always fixed. For this reason, it can always be considered practically that delay tda is regularity. 
[0057] Delay tdb is equivalent to the time from the parallel tail end timing tep (n) which hits the tail end of a 
parallel TS packet to the serial PGR timing tps (n). Furthermore, delay tdb is divided into the serial head section 
timing ths (n) - the serial PGR timing tps (n) between the parallel tail end timing tep (n) * the serial head section 
timing ths (n), and is considered. Between tep (n) * ths (n), it is delay after a buffer 61 completes the writing of one 
TS packet until it reads the TS packet concerned synchronizing with the serial clock GLKs, and since this is one or 
less clock on a serial clock, it can be disregarded practically. Between ths (n) - tps (n), it is the time from the head of a 
serial TS packet to the head of a PGR packet, and it is always fixed. For this reason, it can always be considered 
practically that delay tdb is regularity. 

[0058] Therefore, it can always be considered practically that the conversion delay td is regularity. For this reason, 
since the interval of PGR p (n) shown in drawing 6 , PGR-s (n) and PGR-p (n+l), a corresponding parallel TS packet 
like PGR-s (n+l), and a serial TS packet becomes always fixed, the interval of PGR p (n) and PGR-p (n+l) and the 
interval of PGR-s (n) and PGR s (n-Hl) become always the same. This means that a serial TS packet is supplied at the 
same interval as a parallel TS packet. 

[0059] By the above, the correction PGR corrected in the PGR correction circuit 46 can be used as PGR of serial TS 
packet data D50 A-D50N. 

[0060] The serial-parallel transducer 60 performs parallel-serial conversion Gt is also called frequency conversion) 
which puts and changes TS packet into a serial clock from a parallel clock in this way. 

[0061] every to which multiplexing equipment 31 was supplied from the coding equipments 8A-8N in this way " the 
time which multiplexed TS packet data D4 A-D4N, and multiplexing processing took - computing -- every - after 
correcting PGR contained in TS packet data, it is made as [ supply / a sending circuit 12 / as parallel TS packet data 
D45 A-D45N via DVB Paralell, and serial TS packet data D50 A-D50N via DVB-ASI ] 

[0062] A sending circuit 12 chooses either parallel TS packet data D45 A-D45N or serial TS packet data D50 A-D50N, 
and changes and transmits it to the sending signal SI of a predetermined format. 



[0063] On the other hand, with a receiving set 15, after receiving a sending signal Si in a receiving circuit 16 and 
changing into the transport stream D7, each selection circuitries 17A-17N in which this was prepared corresponding 
to each data output sections 7A-7N of a sending set 6 are supplied. Each selection circuitries 17A17N choose from 
the transport stream D7 each TS packet data D4 A-D4N which corresponds, respectively, and supply this to 
corresponding extraction circuits 18A-18N and decryption equipments 19A-19N. 

[0064] every to which the extraction circuits 18A18N correspond, respectively - every in which PGR was stored 
from TS packet data D4 A-D4N ■ TS packet data D4 A-D4N is sorted out, the PGR concerned is extracted, and this 
is supplied to the PLL circuits 20A-20N which correspond as PGR data D8 A D8N, respectively 

[0065] The PLL circuits 20A-20N generate of operation clock CLK2 A-GLK2N which synchronized with of operation 
clock GLKl A'CLKIN supplied from the clock generation circuits lOA lON in a sending set 6 using each PGR data 
D8 A-D8N which corresponds, respectively, and supply it to each decryption equipments 19A-19N which correspond, 
respectively. 

[0066] A receiving set 15 each TS packet data D4 A-D4N which corresponds, respectively in the double sign ized 
circuits 19A-19N in this way It decrypts one by one to the timing of operation clock CLK2 A-GLK2N which 
synchronized with of operation clock CLKl A-CLKIN in the coding equipments 8A-8N of a sending set 6. Thus, it is 
made as [ reproduce / image data Dl A D IN, voice data D2 A-D2N, and program information data D3 A-D3N which 
was obtained and which was decrypted ]. 

[0067] After multiplexing equipment 31 adds the 1st time stump TM 1 in which the timing which arrived at the time 
stump addition circuits 35A-35N where each TS packet data D4 A-D4N corresponds, respectively is shown in the 
input sections 32A-32N in the above composition, The time stump discrimination decision circuit 44, the PGR 
discrimination decision circuit 45, and the PGR correction circuit 46 of the multiplexing section 40 are supplied as 
TS packet data D31 A-D31N with directions of the read-out signal S12 supplied from a readout circuitry 43. 
[0068] The time stump discrimination decision circuit 44 discriminates the 1st time stump TM 1 added to TS packet 
data D31 A-D31N, and supplies it to an arithmetic circuit 51 by making this into the 1st time stump data D35. 
[0069] An arithmetic circuit 51 is obtained from the counted value data D30 which mean the end time of 
multiplexing processing and with which the time stump generating circuit 41 supplies the 2nd time stunip TM 2 in 
which the timing to which the 1st time stump data D35 arrived at the arithmetic circuit 51 concerned is shown. 
[0070] From the 1st time stump TM 1 and the 2nd time stump TM 2, multiplexing equipment 31 computes the 
processing time T which is the time which multiplexing took, and supplies an arithmetic circtiit 51 to the PGR 
correction circuit 46 by using the processing time T concerned as the processing-time data D36. 

[0071] After the PGR correction circuit 46 computes the correction PGR which added the time which multiplexing 
took to PGR contained in TS packet data D31 A-D31N, and PGR calculated from the processing- time data D36 at the 
time of coding and replaces it with PGR of the TS packet data D31 A-D31N concerned, it is supplied to the time 
stump removal circuit 50 as correction TS packet data D40 A-D40N. 

[0072] The time stump removal circuit 50 supplies this to the buffer 61 and the buffer controller 62 of the 
parallel-serial transducer 60 via DVB Paralell as parallel TS packet data D45 A-D45N again at a sending circuit 12, 
after removing the 1st time stump TM 1 from correction TS packet data D40 A-D40N. 

[0073] The buffer controller 62 supervises parallel TS packet data D45 A-D45N, and a buffer 61 is received. As 
shown in drawing 5 , according to the supply start of parallel TS packet data D45 A-D45N, the parallel TS packet 
data D45 A-D45N concerned is written in. So that the parallel TS packet data D45 A-D45N concerned may be 



synchronized with the serial clock CLKs according to write-in completion of parallel TS packet data D45 A-D45N 
and it may read as serial TS packet data D50 A-D50N The read/write signal S21 is supplied. 

[0074] Here, as shown in drawing 6 , since the interval of a parallel TS packet and the serial TS packet 
corresponding to this, for example, PCR-p, (n), PCR-s (n) and PCR-p (n+l), and PCR-s (n+l) is always fixed, the 
interval of PCR-p (n) and PCR-p (n+l) and the interval of PCR-s (n) and PCR-s (n+l) become always the same. This 
means that a serial TS packet is supplied at the same interval as a parallel TS packet, and can use the correction 
PCR which was corrected in the PCR correction circuit 46 for this reason as PCR of serial TS packet data D50 
AD50N. 

[0075] In this way, by control of the read/write signal S21, a buffer 61 writes in parallel TS packet data D45 A-D45N, 
performs parallel- serial conversion by reading as serial TS packet data D50 A-D50N which synchronized with the 
serial clock CLKs, and supplies it to a sending circuit 12 via DVB-ASL 

[0076] The input sections 32A-32N which according to the above composition add the 1st time stump TM 1 in which 
the start time of multiplexing processing is shown, respectively to TS packet data D4 A-D4N, and are set to TS 
packet data D31 A-D31N, The 2nd time stump TM 2 in which the time when multiplexing processing of the TS 
packet data D31 A-D31N was carried out is shown is incorporated. Based on the 1st time stump TM 1 and the 2nd 
time stump TM 2, each [ these 1 TS packet data D31 A-D31N computes the processing time which multiplexing 
processing took. PCR of each TS packet data D31 A-D31N is corrected based on the processing time which 
multiplexing processing took about TS packet data D31 A-D31N. The multiplexing section 40 which is synchronized 
with the parallel clock CLKp and set to parallel TS packet data D45 A-D45N, By writing in parallel TS packet data 
D45 A-D45N, and having prepared the parallel-serial transducer read as serial TS packet data D50 A-D50N which 
synchronized with the serial clock CLKs after the fixed time lag The multiplexing equipment which has two output 
interfaces, DVB'ASI and DVB -Parallel, by simple circuitry can be reaUzed. 

[0077] In addition, in the gestalt of the above-mentioned operation, in order to control writing and read-out of a 
buffer 61, the buffer controller 62 is used. Based on the timing which timing and parallel TS packet data D45 
A-D45N by which the supply start of the parallel TS packet data D45 A-D45N was carried out to the buffer 61 writes 
in a buffer 61 and by which it was completed, writing and read-out of a buffer 61 Although the case where it 
controlled was described, you may make it this invention apply other control means which can fix the time £rom the 
writing of parallel TS packet data D45 A-D45N not only in this but the buffer 61 to read-out. 

[0078] Moreover, although the case where this invention was applied to the multiplexing equipment 31 used for the 
digital broadcast system 30 was described, you may make it apply this invention to the multiplexing equipment used 
for the various sending sets in addition to this, transmitter-receiver and recording device which appHed the 
compression coding method not only by this but MPEG 2, and a record regenerative apparatus in the gestalt of the 
above-mentioned operation. 

[0079] Although furthermore made as [ have /, respectively / DVB Parallel and one DVB-ASI / as an output firom 
multiplexing equipment 31 / in the gestalt of the above-mentioned operation ], you may make it this invention 
equipped with not only this but DVB Parallel, and two or more DVB-ASI, respectively. 

[0080] Furthermore, in the gestalt of the above-mentioned operation, although DVB-ASI and DVB Parallel were 
used as an interface between multiplexing equipment 31 and a sending circuit 12, you may apply this invention not 
only to this but to the interface of other specification. 
[0081] 



[Effect of the Invention] According to this invention, packet data are multiplexed [ in addition ] as mentioned above. 
And a multiplexing means to correct the hour entry of the packet data accompanying multiplexing, The 
accumulation means which reads the packet data concerned synchronizing with different frequency from the time of 
writing in after writing in and accumulating packet data, By having prepared the control means which control 
uniformly the time from the writing of packet data to read-out, the multiplexing equipment and the multiplexing 
method of supplying the packet data which synchronized with the frequency from which plurality differs by simple 
circuitry can be realized. 



[Translation done.] 
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It, -^-tl-etim-rS P C R|g^lllli& 1 1 A~ 1 1 N 
t.Kl'f^i'n^yi^CLK 1 A~CLK 1 N?:«^bT;e 
»J , =& P C R5§^IiIS& i 1 A— 1 1 N «-€-ti-?4x?*f5-t 
silS>f>^^ a c L K 1 A~c L K 1 N iciii»3 \^-r:m>K 20 

D 5 A~D 5 N i: UT^n**4xM0^S?f -^^blSS 8 A 

[0 0 3 5] TbK LTSHC5^-rJ:e)lC, ^^f^'^blgg 

A~D 4 N ^mmt^^ P C R^SftMI^COm^OT S 
A*>!r^y h-r-^iTS 1~TS 3tc^4%**nzi*ie)?:?^^ 

*^^T#^?F^tlSlS8A~8N^t, =&TSA>5r^y h-?^- 
^fTS l~TS3r^ (-t^^Dt., TSA'>r^y h'T-^'T 30 

s 1 1 T s 7N'>!r^y h-r- T s 2 i;a)r^, XliT s A->:r 

cDPCRTb^sfl^tv-s^r^r^g iij'yyi^^') 
s -'N'>^^y h^-t?Tsi~TS3 ^m^-t^^fs?^ 

Pgil-gCS-tt-S J:e)lCbT=&T Sy'^'^r^y h-5=-^? D4 A 

~D 4 N ^^^^f\^mitmn 3 1 izm^-t^. 

[0 0 3 6] H 1 3 iKDMf&gP^J-tClH-fgF^Sr'f^bTTr: 
■rI2I2^CfeV^T, 3 ll±^flSilbT#fi^bi^g^7J^U 
mLO)mWm^X't£^AiJm 2A~3 2N*^«^bSIS 
4 0^Cgg^$tt^:v^So #S^tSlS4 0«, /t^Wb-^/ 4( 
U T;i^m^SP 6 0 5:Sft-r ■& D V B - A S I - 

31-;^ (aTDVB-ASi) i;, A^-Wl/-'>yT;i/ 
^^g|5 6 0 b J&V > D V B -Paralle W > - -7 X 

(J^ATDVB-Paralell) (7)20(D^ >^ -^x- 

>^?:MftbT, J3IM0H&12 (01) tC^StlS. # 

fi-ffcgM 0 l^^'l/i' a Vi^n^m^ 6 3 

^i^M>'^°^ wi/i' D^y ^/ c L K p iciii^ Lxm'^LX^^ 

-So 

[0 0 3 7] 113 ii#S^biSS3 1 (Dmm^J^':f'oyi;m £ 
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ifa:^^l^g8A~8N;^^e.^4x€^X*ff£;t-SA 
:^aP3 2A~3 ZmZTSA^Vh'f—^DAA-DA 
NA^sns. A:5gP3 2Alc^$ttfcTSA->!r^y 
hT^- ^ D 4 Ali, A'-ir^y h^lJ[iIS& 3 4 AS.t>*^ A 

>(.^?>^'f*Datm]f&3 5 A^i:^$tis. A->;r^y h^'J 

lBlg&3 4 Alters J-^^V h-T^-^ D4 AOS^Srii 
SUU, S^ft^*^A:tlg|5 3 2AlcSJ«Ufc^.^?.T% ^ 
-f = >'i'''ft-§-S 1 0S:3'-<A;^^»>"7''f*!lDlHlS&3 5AIC 

[0 0 3 8] ^zx0rS.im4Oiz{tdi^2^:^^y:f^ 
1? >:/|g^li]S&4 1 lii/ u t;i/^' □ ^y 1? c l k s iciii^ 

D 3 0 i: UT^f-f >:?'^*0nlfflif&3 5 AlC#Mi&-t 

So 

[0 0 3 9] i?>fvi=>>«.^f>:/^liISS3 5Att^f-f^> 

^-fS^s 1 o^c«o'v^T, MMi'^^PMi^fcTsyt'lr^y 

-^JD4A(;[)^^IC, ^^TS>'1^^yh7^-iJfD4 A 

Tb^A^gp 3 2 Atcsij«bfe^-^.<^* 'i' y hm^m 1 ^ 

2^7.^t >^TM 1 i: LT^nUfc^. T SA^V h^- 
^JD3 1 Ai:bT^^U4 2AtC«$&-rSo ZlOlgl ^ 
^ AT.^ > >^TM 1 li, #M^b^g3 1 ti^TSJ-^^V h 
■5^-i5J D 4 A(3!)#fi'fb«!!3ffi?:Pjfl^t&l^^^^J5:^-'*'tS. 
[0 0 4 0] ^^U4 2AttA*^nfc#TSA>^^y h 
D 31 A5:MS?^»flt--& tPilZ. z:<Dmmm^ 

^mm^s 1 1 1 hx^&im^ o(ommi^m^4. 3 tc 
[0 0 4°i ] fgmbiiii?&4 3 li^sflii^s 1 1 izm-^\,^ 

-r^=EU4 2A|^®TS/N->!r^y h7-'-^'D3 1 A(Dfe*ft 
1f^$:WJU ^ST S/N'-^r^y hT^-i? D 3 1 A<Dmm 

Mif^m^i^^-t^ ^ u 4 2 A izmw, viB^ 

S 1 2 ^rm-tSo 

[0 0 4 2] ggfflUm-^S 1 2 Lfc^^ U 4 2 
13U -^C[)|^g|5tcWrf5^bTVNfcTSA->!r>y h-r-^'DS 1 

A5:gg*^mu #fi^baP4oicigwe>*ifc^'-rA7>:5?> 

^^IJ[HIS&4 4, PCRii8'J[118&4 52^cZ>•PCR^^iEllI 
gS4 6 tC-e4X'?-'*V^t--5. 
I [004 3] ^f-YA7>^>-«'»4 4tiTSy1^^y 
^ D 3 1 A ejtXf-^ 1 ^ ^ ^ >^TM 
1$:^'JU 3tlS:^l^-fvUX^?>:/T'-^'D3 5il 

[0044] mms^ 5Hz\i^^2^:^^ y^m^^ 

4 i7!jxe)3!j'i'>hiST'-^D3 0*^S^mSnTfe 
ij , ^ 1 3t ^ D 3 5 *^5IJ« UfcB#,^.<73 

5!j -t? > hffi^^ 2 >f ^ >-^TM 2 1 L-Cm U 
t/, 3a)^2a?-fA>;3?>^TM2l*, #llfiJSS3 1 

icfcv N-t T s /-t^ir ^y h-T^- ^5? D 4 A-m'mwm.^wi 

0 bfeB#^J5:*>'*'^'&« ioTiK^mS&S 1«, f|l^-f 
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>^TM 1 2 ^ i^T. ^ >y TM 2 

#fi^t^lS 3 1 an S >'N*^^y h 7^- ^? D 4 A«)#a'fb«L 

r^T ^r^OS^r^T^- ^(D36hbTPC R<^iEiaS&4 6 

[0 0 4 5] PCRiS5glJlHl5&4 bit^TSJ-^^V hy"- 
^D3 1 AWlCfelt-SPCRO^M^&iSffi'JU ^MTS 

JCttPCR{^iEtlIS?&4 6^CfeV^•rPCR(^iE^0W^^ 
fel^fSit, ^^TS>'N-'!r^yh7=-^?tCPCR*t^SftS 10 
nTV^3&;V^^^C^iPCR^iEllIS&4 6^Cfc^^•rPCR 

0 p c R^^iEiag&4 6 izmmt^. 

[0 0 4 6] zmiC<J:»JPCR^iiE[ill2&4 6li, ^^'J 
4 2A*^e>A*SnfcTS>''?'!r^)/h-r-^'D3 lAlCP 

cRif^mi^tix V ^sm^^c^i^® p c Rmtssmtim 

Ri:^^a-?-^D3 63!)^e>. ^f^^t.^^o^cftS£sn 
p c Rtc#«^b«!at-ilbfei$ra$:*nx.fe P C RTfe 

S^lEPCR?:»mU SM{^iEPCR5:TSyNWh 20 
7^-^D3 1 A0DPCR7!)^*fl$nTt^femSfiSt-t& 
flflUfc^, ^^T S>'t'5r^y D 3 1 AtimiET S 

j-'i^yh'T-^DA 0 Ai:LTtJ''r/^:x^>:^*IslS& 

50lcmi-S. *fc^l^U4 2A*^e>A*S*vfcTS 
-'N'^r^y h-r- ^ D 3 1 A P C Rmm-^ 4xT v v 
■^icii-f (7) P C RmsEMi^^W± U a^T S 7N->!r^^ h 
■7^- D 3 1 A $:-€-<D* *^iiET S A'-^^y hT^- D 4 

0 A i: LT ^ iJf >-:^*lHl{?& 5 0 ic^e^f So 

[0 0 4 7] i9-<A>«.^9>r^*tiIS&5 0li, ^iETS 
B-Paralell5:MabTJifSllIi^l 2 (EID IC^-t 

■So 

[0 04 8] ClZlT'PCRli, e/>JT;i/i'a'>'i^CLK 

gI54 0 wi/i' D ^ c LK p izmMl'Xm^l^x 

J; e) IC, feS-oCD^IE P C RiS^B-tBlEPC R^^S. 

>ytpc (n) ii. z:4^^cM^S:i-■s/^"5W^TSA'5^ 

xy t^^_^D4 5A(Z)PCRT'«>'S>PCR-P (n) © 
WbPCR^W'^^yt p p (n) t.(Dm\Z. J/U 

S:^"f'&o .:i<?5^^5: PGR correction error T p c 
e i:P?4'. 

[0 04 9] Ljb^U DWB(Dm&X'\tZa)W^itl S 
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ffl±Z.® PGR correction error T p c e ltTSMt.^£ 
<Df£\,\ 3<5Dfci!!), •fgjEPCR^^^>i'*t P c (n) 
5:MV^T>'N*5U;i'PGR:Jf^5>i^t. p p (n) ^^•^•5 
^pTb^T'gS, ti&oT, PCR#lE[Hlg&4 6^CfeV^T^^iE 
Stlfc^^iEPCRC[Hi?:, A'^ lyJlTSZ-^^V h5^-^ 
D4 5A®PCR (PCR-P (n) ) ilLT^fflUf 
-5. 

[ 0 0 5 0 ] *^< LT^fi-fbeM 0 it. P C R^^SflS 
ttfcTS>'N*>!r^y hT^-^fD^ 1 ACD^KPCR5:#m{b 

^oD^oall§^^^cs^^^T^^iEL, mmmiEP c r*^ 

Jfi$rifc#A'^ Wl/T SA>!r^y hT^-'J? D4 5 A 

[0 0 5 1] H^^lCZLCD^fi-fbSM OT'ti, #A:^gP3 
2 A~3 2NC!)*tl*'4x?i*f5i--5;*=EU 4 2 A~4 2N 

*^e)^aiuiiiis&4 3 izmfim^s 1 1 $:«^-rszii:»c 

SgmUtHlii!S4 37t)^^^U4 2A~4 2N{Cfcl:J 
S^TS/'J^tr^y h5^-^D3 1 A'~3 1 NCO^Ifr-t^ia?: 
JfOg'JU #T S Ad-^y Ht'-^? D 3 1 A~3 1 NCOl&Sfl 
tTb^mSSlcM-r-g) 'J 4 2 A~4 2 NO^^tf) 
gaS$*lfe^*^mb«)Jll^lCS-:5l,xT|lIM?>:=S-^l^ 'J 4 2 
A~4 2NtC^fflMS-^S 1 2 ?:^-tS. 3tllCJ:»J 
^fi-fbgH OT'li> ®gffibtill^4 3*^^TSA*>r^y 
-^D3 1A~3 iN?:IiIM?J?loo*oig*tti-r3i:{i<fc 
y, S/'«>^'y h-r-:? D 3 1 A~3 1 N S:#fi'fbM 

[00 52] v'N'^ Wb- 2/ U T;L^^SP 6 0 ICjUm^ 
fe;';^ Wl/T S A*>^^y hT^-^i D 4 5 Ali, 6 

Tr3>hD— 76 2l*A°^ Wl/TSA>!r^y h-T'-^D4 
5A$:^U ^SA-7Wl/TSA^^yh7'-^D4 5 
A05^?:5tlS-tSh>'^^y77 6 IfCU-K- •7-1' hfe 
-^8 2 1 5:ilfflU A'^y 6 1 tcMb^^ WbT S/N" 
h-r-^f D 4 5 A©SgJi^i*S:*aat-r-S» U - K • 
h-ff-^S 2 1 5:S^itt^'?^y:7T6 Ht. A5 
TSA*>!r^y h-r-^'D4 5A<D*^ii«!^?:Mi&U 
p^gptC^KA'^ Wl/T S A-'^r^y h-r- ^ D 4 5 A Sr^W 

[0053] $e>tCA^y7T=I>hD-^6 2tiyN"5U' 
;bTSA'>!r''y h7^-^D4 5AC0^$:^t-t, A^y7T 
6 1 /)t^^T S/^^r^y h-r-<? D 4 5 A6D 1 ■^(D/'^TV 

ncU-K- ^-f hM^S2 l^rJ^ffiU y^^y^T 6 1 

fcMU^bfe>''^°^ WbT s>'N°'!r^y bf'-^' D4 5 a® 
gi«i{iib$:*g3tt--5. ^-^^y^yeit*, TSA'^^yh-r 

-^D4 5A?:i:/'JT;i/^'n^y^CLKsHra^c5-ti:. 
i/VrJVTSAfTVhT'-'^DSOAthX. DVB- 

A s I mmx'm9\sm 12 (bi 1 ) {c«i{n-rso 

[0054] 0 5 tdiZ-^^y 7 T 6 1 «)*^ii*^Ji:.t>*fB«i^ffi 
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yN'^ir^y h-r-i? D 5 0 Ai: LTiimUTVxS, 
[0 0 5 5] :i3T% ^S-o«){^jEPCR*W^iE 

pcRi?-f ^vi5^t p c (n) ii, zmtcMfS-rst^y 

T;bT S A>!r^y h-r- ^ D 5 0 A(D P C RT-^S P C R 
-s (n) <3Di/y7;i/PCR^f-^<>i'*t p s (n) 60 10 

[0 0 5 6] iintdali, {#iEPCR^>f5>^t p 
c (n) ii^h. ^fS:-r6A^WbTS>'A*'?r^y hOS^ 
tC^fe^/N'^Wl/S^^f^S^i^t ep (n) *T'G) 
^raiC^aS-rS. Se^lC, iltvtd a5:<iiEPCR^-f 
$>i^tpc (n) Wl/PCR^''f^>i'*t p p 

(n) P^i:, n^Wl/PCR^f-f ^>^*t PP (n) ~ 

e p (n) tC:$i-t-tT#^ 20 
t p c (n) ~t p p (n) P^liia4T*a^1-PCR 

c»rrection error T p c e T'*) U > J/ U T.'bi' n ^ 
±T- 1 'y D^y ^JSAT®fctt)^±MtaT'gSo t p P 

(n) ~tep (n) P^li, P CR>'N'>^^>/ h(^5t@S*^e> 

^MP c Y^nfTV V ^^n)^'y wi/T s/^>r^y vay^ 

[0 0 5 7] jintdbtt, yN'^Wl/TS>'1'?r^y h(DS 
i^lC^fc<5>'N'^Wl/S^^f-l'^>^t, ep (n) 
e,, e/'JT;i/PCRi?-f5:/i^t p s (n) *T'0^P^ 30 

5:yyt e p (n) ~i/'JT;i'^BgSP;J'^^>^'t h s 
(n) pail, t/yT^l/^tBHSP^f^^^^'t-hs (n) ~ 
i/UT^bPCR^JJ-f^^-J^t p s (n) IC^J-WT^X. 
tep (n) ~ths (n) P^tt, 7^^77 6 1*^ 

D^yi'J^ATT'feS*^?), ^±MmT'$-&o ths 
(n)~tps (n) P^li, l^^}ymS)'^>7VV(Ti% 40 
®7!)^6 P C Kn>TV h<D$tBg*T'<D^PaT'fe »J , StC— 

[0 0 5 8] «£oT, gQ|yi4xt d lj:Slc^±-^i; 
^^jfcUfS. r(Z)fcfe06lC3^-rPCR-p (n) ilP 
CR-s (n) . PCR-P (n+1) hPCR-s 

(n + 1) (D<k e)'&M^5-r■2»'^■^ W'-'i'T s ;N->r^y h i: S/ 

ij 7;i/TS A'-^^y hWP^pgiiSlc-^t^Sfeto, PC 
R-p (n) i;PCR-p (n+1) (DP^Pgi:, PGR 
-s (n) tPCR-s (n+1) ©P^PlttSl^P-il 5( 
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[0 0 5 9] JiJLbl-<k'J^ PCRliiEllIifS4 6T-^^iE$ 
^^fc#jEP C R 5:, y T;1'T S ;N">!r^y hT-*- 1? D 5 0 
A~D 5 0 P C R i: bT'ffiffl U#-&o 

[0 0 6 0] *^< bTi:/UT;i'-A°^ Wb'^^SPe 0 
li. T S /N°>!r^y h ^r/N*^ Wl/^ D "y S/ U T D 

[0 0 6 1 ] 7!)^< LT#fi^t^S3 1 m^^xc^m 

A~ 8 N J: y nfe#T S >''?>!r^y h7^- D 4 A~ 

D4 N ^^MitU #»b«IffilcilL;t^^&^mb=& 
TSA'>!r^y h-r-i?lC-^**i"&PCR&^iiEUfc^, D 
V B -Paralellig*CD>'^•^ S /-^^^y Ht'- D 4 
5A~D4 5NJtt)«DVB-AS I SSfiCDS^'J T;bT S 
y'J^lr^y h-r-^ D 5 O A~D 5 O N LTiSftiaSS l 2 

[0 0 6 2] mmm^i 2ti, ^^N-^wbTSA-^ir^y 

-^fD4 5A~D4 5N*fclii/UT;i'TSA*>r^y h7= 
-;?D5 0A~D5 0NOift>e);<)^$:5SflU 

[0063] 1 5 X'it. ^mmm 1 6 

DTtC^Um 3*lS:i?IM^e6ro=&-r-^Jai*a5 

7 A~ 7 N ic^tfs LTtai-t e>txfc#^im»& 1 7 A~ l 

7 Nlcm-r-S. 1 7 A~ 1 7 Nti. h7> 

h U - AD 7 J!)^?5^tl■?•*4^^f5-r«>=&T S/N- 
^vy }.^_^D4A~D4N&^U Zltl^r^ffSt-S 
flSffimg&l 8A~1 SNRZm^i^^ni 9A~19N 

[0064] ttffliaSS 1 8 A— 1 8 ^tl^tx^m 
•t^^TSJ^^V h7^-^D4 A~D4N*^e>PCR;ft^ 
^i|ftStlfc=&T S A^V hT'—Si D 4 A~D 4 N 5:^0 
LT^^PCR5:ttmU -ti^rPCRT^-^D 8 A~ 
D 8 N i: LT^n^'tlMfS-r S PLLIHIS&20A~20 

[0 0 6 5] PLLtHlS&2 0 A~2 ONli, ^^^tiM 
fE;i-■S=&PCR■7^-^'D8A~D8NS:fli^^, ilffiISM 
6 fCfcl-^ S ;7 □ vy 1 0 A~ 1 0 N 

4x-5»#i' □ ^y C L K 1 A—C L K 1 N IC|^^ Lfc«l 
#^n^yi7CLK2A~CLK2N?:f6^U 

Mf5^-5#^#<t;^e 1 9 A~ 1 9 N {c-e^-r So 
[0 0 6 6] 7!)N< LTSfti^si 5 mmm^ 1 9 
A~ 1 9 NicfevNT, -^n^'nMi^-r^^T sj-^^^y h 
7^-^jD4A~D4N^. mmmmGon^immsA 
^amzm^mi'^i^uv^chK i a~clk i Ni: 

ntzmM'f- D 1 A~D 1 N&t>*W^7-'- D 2 A~ 
) D 2 NMl>'lC#iffi'tf$S7-'- ^ D 3 A~ D 3 N 5:^^ b# 



(8) 
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[0 0 6 7] &jL<Dmmzis\<^x. ^m.i\MWi3 1 li, 

A:tfg|5 3 2A~3 2NlCd3VNT^TS>'\''5r^y hf'-^^D 

4 A~D 4 N *>^n^'nMfS-rs ^^i^:^^ y:fmm 

S&3 5A~3 5NlcSiMLfe^f-f 

>:^TM 1 Sr-Wtnum SE*ffiL'iag&4 3 

m^t^^nmun^s i zojgs^n* t s/N'-^r^y h 

•7=- ^ D 3 1 A~D 3 1 Nil UT#S'ffcaP4 00)9^1^ 
7.9yfmim,4.A. PCR^'JtiIJ&4 5WPCR 

[0 0 6 8] A:3^^?>:;^iW4 4 liT s^nW 
|.^-_ ^ D 3 1 A~D 3 1 N {c#*ns 1 AX 

D 3 5 h LTm^i2& 5 1 tC^fS. 
[00 69] 5 1 ^S-fb^QaOi^T^r^S: 

^TM2$:, ^-fA>^^!>>'l6^llIi?&4 
> h ^-7-*- D 3 0 J: y 

[0 0 7 0] ?^WK5 ltd;, ^iiJf-ri*;^^'>:^TM 20 
1 i:^2^■^'AX^>■;'■TM2*^e>, ^M-ftlSliS 1*« 

4 6 Icmt-S. 

[0 0 7 1] PCR^^IEIiIS&4 6li, TS?^>rVV'r- 
i« D 3 1 A~D 3 1 N lC-&*nS PGR HVm^^f- 
^tD3 6*N?>, ^?F^^b^|D{Cfm$n^cPCRtC#m<b 
tCMUfc^P^?:*P^;fe^^iEPCR?:»mU S^T S/n" 
^vy|^^_>5rD3 1A~D3 1 NOPCRilg^il^fe 
■(^iETSA'>tr^y hT^-3'D4 0A~D4 ONtbT 30 

y^m^m^ 5 0 \zimir^o 
[0 0 7 2] ^f-rA7>^f>:/K?5&tili^5 0ii, #iETS 
A>!r^y h7'-:?D4 0 A~D4 QHti^ib,^! i^'^^ 

^-■$ID4 5A~D4 SNhbTA-^ Wb-i/UT^l/^ 

^gpeooD/vy^Te is.t}f>'^^:/-7T=i>bn-^6 2 

IC, *feDVB-Paralell-£:iSabTjI^fliIS&l 21C« 

[0 0 7 3] y^^V7T=l>ha— 76 21*>'N'-7WI'TS 
A->:r^yh7^-^D4 5A~D4 5N$:MmU yVy7T 40 

7^-^D4 5A~D4 SNCD^Pff^jt&mii-C^^A:^ 

b ;i/T S y t^^y h-r- 1? D 4 5 A~D 4 5 N 

A-^Wl/TSA>r^y hT'-^?D4 5A~D4 5N(D 

D4 5A~D4 5N$:i'U7;i/i'a^i'^CLKslCl5I^ 
$-li:T i/ U 7;i/T S J^^V - D 5 0 A~D BON 

[0 0 7 4] z:3-r% ia6lC5^-t<fcot- /N'^Wl/TS 50 
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liPCR-p (n) ilPCR-s (n) , PCR-p 
(n+1) ilPCR-s (n+ 1) Or»*SlC-^T' 
feSfcto, PCR-P (n) ilPCR-'g (n+1) 0) 
rmt. PCR-s (n) i;PCR-s (n+1) 

^ Wl/T S)^fTV K i:llI-r^l5gT'^$ti-53 i: 
U 3C0fc«)PCR<^lE[i]S&4 6-r'{^iE$nfd#iEPC 
R$:, i/UT;bTSA-'!r^i'hf^-iJfD5 0A~D5 0N 

OPCRilLT^Ut^). 

[0 0 7 5] *KLT>'-<^y7T6 1li, 'J-F-r^-fh 
M-^ S 2 1 0«lC J: U , /N'^ WbT S n>TV Y'r-^- 
D4 5A~D4 5N5:«gii^ U T;i/iJ' □ ^ C L 
K s ICH^iUfei/ U T-'bT S n>TV hf'-^ D 5 0 A~ 
D 5 0 N h bT SS^^m-r Z. t XA'y iy V 7)1^ 
$:^fVV DVB-AS I LTiim[iIlS& 1 2lcm 

[0 0 7 6] a±<^)«^tCj;nti, TSAd-V hT^-^ 

D 4 A~D 4 N (c-en-^t^^fi-ft^asS^^^&^^J^^"^ 

^1 ^f-f A7.^f>:/TM1 ^r^^bTS^N'-^r^y hT-'-^f 
D3 1 A~D3 lNi;-r'2>A*gP3 2A~3 2Nii> T 
SJ-^^V hx-^ D 3 1 A~D 3 1 Ntl^Mitm^^iX 
fe^^J$:5^-ril2 3f^AXiJ!>-?^TM2$:^yii«^, H 
1 ^ A7> >^TM 1 ilH 2 -< >^TM 2 IC 

S•:5^^TZl^^e)^TS-''«>!r^>'h7=-^D3 l A~D3 1 
NTb^fi'fb^tCgl-^^-^QSIBtr^Sr^ffiU TS>'N°>r^y 
h7^-tJ?D3 1 A~D3 iNlCoVNt^S-TS/N'-ir^y hT' 
-^fD3 1 A~D3 lNa)PCR$:#ft<fc«!iStCilb3t 
^^r^lC«0 V ^T^giE b, /N*^ U)V^nV^Cl.Kp 
{zmM-^-^^'^^ Wl/T S/N-'^r^y h-r-i5f D4 5 A~D4 
5 N t-r^#*'fbgH 0 1. A^ Wl/T s/N-^^r^y hT"- 

^fD4 5A~D4 5N5:S^iii^, -^Nrr^CDiitlO^ 

ic u t;!/^' D ^y c L K s ici^^ bfe y 'J t;i/T s 

^ D 5 0 A~D 5 0 N bXic^aj-tVN'^ 
;i/- i/ U T;i^i^^SPS:SSl-t S J: e) bfcr i: ic<t U , ^ 
^tj^Wmm^r-BV B- AS 1 1 DVB -Parallel© 2 

[0 0 7 7] ;&;j3±fS(D^<7)J^MtCfcVNTlt, ^'S^y? 
T 6 1 <D»^ii*-».t>'^*^aib$:»-tSfc*?)tcy'^^y 7 
T:3^'hD-^6 2^fflV\ yN'^Wl/TS^N'^r-y ^•x- 
^^D4 5A~D4 5N*V'^^y-7T6 \^m^mk-^t\.t:^ 
^-i^y yS.t>VN*^ l/;i/T S /N'-^r h -r- ^ D 4 5 A~ 
D4 5N7bWy^T6 l^«^ii»^7$nfci?-f ^> 

i7'%»c;^^y^T6 1 (Dm^ih^i^nm^mi^^mmt 

yye i nfeWS^N'^ WI/TS^nW h-T'-^?D4 5 A 
~D4 5N<DS^i2.*-*^e5gc*ffib*T'a)B#r^5:@Sl^ 

[0 0 7 8] *fc±ia<D^<z)fl^^^c^5v^T^*> 



(9) 



4 2 04 



15 

[0 0 7 9] $e,^c±lB(D^^D?^^^c^5^r^T^i, #fi 

-ffclSes l7b^e><7)ffi:^JilbT. OVB-ParallelilDV 
B-AS I $:-eti-€-*tli;^i^^-&<l:e)lC)&SnTVNS 
i)\ :^^mii.zn\Z.m^'f. OVB-ParallelilDVB 
-AS I 5:-?-ti^"4T,^ca?W;iS<fce)lCLTt;Kv 
[0080] S 5) tC±|a<7)^a)J^ffilCS3V ^T 14> 

TDVB-AS I S-O^OVB -Parallel sjc 
[0 0 8 1] 

[02] 2|s:?6^lc<kS#fiffclSMc^-||J6®?^®-5:^"^ 



10 



16 



[03] :mm\zii^^m\:^n.<oum^^-t-:fuvi^ 



[04] A-^L/;i/TS>'N°'5r^y h<^PCR^-<5>y5:7iN 
[05] A^y7T(D»^ji^5^-i5*ffib®^^^>^^ 



.J6] PCRODf^$:at-tBS^01?«>S, 
[07] 7''fi/^5?;bJj(illi/:^7^A©Slfia5:^1-^D^:/i{' 

0T?feS. 

[08] vcKhij'oyhmiL<omh^7j<-tvmmx-^ 

[09] ^M'fblSSlcisi-JSTsyt'^r^y h-r'-^to^* 
'fl:^Qa5:a^fIiS*S0T'*)S. 

[010] ^miwmz ^^TsnfTVh'f-^ 

[011] DVB-ASI ^5:5^-rBSifl50T'$>S. 
[012] DVB-Parallel'Bi3l$:3^-r0S^0"r'feS. 
[013] i/U7;K yx"^ Wb®|i®#lC*tf&bfe#fi'ffc; 



20 iSS 

[<f^®fiW] 

5. 3 0 7'-ft;'^;i/»cj^i/:5^>'xA, e iHfiiS 

a, 9, 3 1 ^mmm.. 1 5 sffiisti, 3 2 

A. 3 2B. 3 2N A:^3SP> 34 A n^TVY^ 

SiJlHlS&> 3 5A--;5?-<A:^^>'7'i*!inllIi^, 4 0 

^M-ffcSP, 4 1 aza- 

•••>l=E'J, 4 3 gg^^ffiLEIS^, 4 4 ^>{1>.7.^ 

Zy^mm^^ 4 5 PCRiSSIJIlIK, 4 6 PC 

R^^iEEISS, 5 0 ^ -f A:^^ y-Miim^. 5 l - 

30 ■■•tg^lHlS&, 6 0 A-^Wlz-S/UT-'l^^SP^ 6 1 

nvvy. 6 2 /^^i/^Tn^hD— 5. 



[04] 



[05] 



tpc(n) tpp(n) tpc(^iH)^(iH-l) 



OKp 



M I I t t M 1 M 



PCB- 



tpc(n) tpoCn) tps(ii). tpc(n*l) tps(n+l) 



CLKp 




^1 



D45A 



1 1 


' t 1 




1 t 1 
















PCfi- 

p(D} 






p(n*lJ 







If 



~7~ 

IT 



(10) 



1 1 - 4 2 0 4 



mi] 



.J6 aMs^a ,-_'i?_^ffi^e . 



Video 



Audio 



Data 



video 



Audio 



D&ta 



"T 

D4B 



Video 



Audio 



DaU 



hD5N 



D4N 



^1 



DVB-ASI 



12 

DVB-Para] leli 



SI 



17A 



ISA 



D7 



"I 
16 









D4A- 







17B 



18B 
J. 



17N 



D4K- 




ISH Dlfi.l)2B.b3& 
< D 8W_ 



DlN.DZN.tl 



30 T'-f •i?#-'i'ttae>';^-rA 
01 T^^^i^iX^-r^ i^^/i^Wi^'y7.7-j*<Dm^ 



m2] 



[me] 



63 



1 i 



CUs- 



-r- ^ 



I>4A 



32A 



MB 



D4ir 



40 



_^CLKp 
DVB-ASI 



DVB-ParalleJ 



tpp(n) ths(n) tj)s(n) tpp(n*l> ths(iHl) tps(n+l) 
tpc(n) y 



CUs 



CUCp 



n PCfi-p(n) D60A 
5 tda ldb-4( I tda tdb-li 

^ s-iW Is ^ 



^PC»-S{IH1)- 

; PCE-p(nn) 



DeOA 



I t i' 1 t t 





PCH- 






PCB- 


1 















186 PCRCDR^^'-f S V^^ 



[Ell 1] 



122 ^m<tmn<omm 



27DlHzD 



\ 



ttttlttltMtllHl |tttttllllltttlillltltlHHlltlllllttllll 



TS Padtet 



TS Packet 



TS Padtet 



Etll DVB-ASieaS 



(11) 



4tF^¥l 1 



4 2 04 



[Els] 



32A A»Ea! 



D4A I ^ 




D40A—D40H D45A--D43l/ reOA— DSON / 



40 



DVB-PoroUel 



17] 




Audio -JZ Vf^i^m 1 p 



Data 
^7B 



ION 



UK 




Video 



Audit 



Data 



07 



12 



-IS 




5 •T'^>>^'/i'tt2lv/:«.xA 
3 7 -r-f 'J^J^m^->^7-^<^^^ 



mi 2] 



-la.SDfflzD 



liHtlllltlltltllllltllllllllttllllllttllHllllltllllllttl 



TS Packet 


TS Packet 




TS Packet 


HI 2 


DVB-P a r B I I c 1 feiaS 



(12) 



4tP^qi 1 1 - 4 2 0 4 



[1218] 



I 

it" 





T — 1 TS2 


' i 





g|8 PCRt**> :^Hiai:<^HS 



[09] 



[01 0] 



DX5A \ 



CHI 

DISC 

CH2 I riKZj h — 

CH3 

Cfl4 A\ 

CHS I rn*lj \ "A \ 



27K 

27] 
271 



d3 



1/ 



CHI 
CH2 
CR3 
□14 
OB 



msD 



I rmaj 



msB ^ rD*Ij~n 



28 



H9 ^«^b^filwiSTS/<^ry hT^-^'O 



010 ^m^t*asi-A*?3tC'5TS-'<^y 



(13) 



4trf3¥ 1 1 - 4 2 0 4 



[Ell 3] 



Tl 



04A 



22k 



Tl 



D4B 



^ 32N 



1. 



DVB-ASI 



1/ y T-n-ffl 



I 



39 



/<7 u^m 



DVB-ParsUel 



T 

63 



) 




